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1 
This invention..relateS te tobl ettlng devices on 
latheS and 0the machine t001S, articularly of 
the type wherein two or.more t001s are m0Unted 
se as te be broug.ht int0 6peration On hWwork 
in succession. 
In known ferres of apDaratus Of the typë de 
seribed the t0oï% which ma be dills, .are 
ed on rotatable 6 aoï-r0taablë SPiïdles, and 
are adaltel te be advancëd and retracted ïn 
queñce ïn:rlati0.t.the work and thë head or 
oher dèie on .Whih thWoets nd/0r tlëlr 
spliïdles arCmöùntd has.to.beîridexed i orner 
tö ..ring thë.:reied t6ol îit0 rëgistràtiorLW:ih 
the .w0rk. The indêïng bpërïti6n can onl be 
earried out..¢hen th SpihdIé ëar:rying .a tooLhgs 
been retracted and prier te anothèr t001 beiC 
vanbed and c0nsïderable rime is lest in se re- 
tracting a tool, indexing the head, and -adaric- 
ing .auther tool. te is .operative position. 
 T.hë..ob]ect o the presentAnention, is to 
vide improVementS ia devices o the type :de- 
scribei..lereby the .rime cïpied in: the aio.us 
sëtting oïeratibns may bë reducèd. 
A¢q0'din$ rb ttïis-ïnVénti0na tool spindleoer- 
rier. is pitkly-moUnted 0r :a bed-plte _or lke 
member, tWb ofc.-mï'e tool.slindles .a-re rabunted 
i,the carrieraud.a.re adaDed for .axil.move 
ment in.the arr-ier, the directibmof/such axial 
mdvement pï'eférably beirg paralleL'to.:the dis 
of pivotal :mbvement .of; the -carier,. means .are 
provided . t éffct sid axial- m0vement,, said 
means e0mpiing a .uaiversal_joint, mekns are 
prVided. 5 ëffect pivOtal- movemeî oLthe:said 
carrier, and. thesaid means :for-effectiñg axial 
movement of the obl sPindles :aigri. for effecting 
plvotal movemCt .of thë carrier .are intercon- 
neeted so:aS te be actuatëd simultar/eously. 
In the aë0mpanyiñ:g:di'awings: 
Fig. 1. ïsa substantially diagrammatie side e!e 
vati0n of anautoatic:lath-e ncorP0rati.ig:onè 
f0rm o thè invention. 
Fig. 2:ee;is a side.elevti0n, £o a large .scale,_of 
the mechanismof:-the invention, 
Fig. 3 is apln view, ahd 
:Fig.. 4 is :an. enïi  elewtion, looking, from_.the 
right ofïlVig.2. 
Fig.. 5 is. anend elevation_of a modified f0rm 
o the invention, and 
:lig. 6 is a longitudinal sectional eleva£i0n, 
talen On line VI-VI of ig.. 5. 
Referring. te -lVigs. 1 fO 4, the .,work-piec :! 4, 
which may be a. stock bar, is disposedin a chuck 
ï0 aud.. a hllow: spindle t, the-spindle .being ro- 
tated by«dri'ing m_ echanism indicated af:  and 
also being supported by a-stand:] and a moUnt- 
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ing ?g n the machine base or bed I. A 
spindle carrier I.I is pivotally mouned on  
dle 12 on the bed 13 of the machinë, e 
the pivot spdle 12 beg paralle Wiht'hê 
5 of tl]e work-piece .1..The caiër 1 
a head  in which tw .ool spdles 6,.t] 
slidably mounted o as to,be rCiprÙcted¤here. 
The axes of the spdles 1 , .I.I" re .Darael  Wih 
the ax of thé spindle 12 ad with thè'aXls 
o the work-piece t, and al o 'said axes 
zontal. e axes oÏ the spïndles I, :l.I arë;0th 
disposed a the saine radius :ïrom the axis 
crrier pivot  12, ad shid :raoEus lS equl  thë 
staight. e distance bewèen  the  ax v 
5 carrier pivot 12 and .the a'Xs ï the workpïe 
14 so that by moving the carrier:Il acuely 
about i ivot 12 eithe of he tool 
l:I may be brought  th i ais to"lient 
wi .theaxis o the work-piece. :  " 
2o he _pivotal movement o the carrier A:I 
effectedby. bell-cra lever 18 mUe 
piot 19 and having a rller 20 ox:the end-fone 
arm 2  adapted  aut  a :track 22 oone 'side 
o the carrier:head.  5, a .roller:2 'on 
5 the other arm 24 :o said lever, beig 
be .gaged by.a cam.2 monteon à pindle26 
so ..as .to. be rotated therewih. As :the 
rotates,the.leyer. 18 .is rocked s as t0 .öve ;the 
carrier l  arcuately on ifs Divot.i 2.; eturn'mve 
30 ment.oï the :Carier l is effected.by 
sprg 27 coected .by oneend:to the cai 
hêad I  and by i 'her end.  xed 
age 28 so..ks.. opera, in oppositi0 o. the bel1- 
crk lever 8. :Sps.29, 0 on. thebed: t$e 
35 adapted  be abutd by 
in lugs $3, $4 on the carer bs 3 so 
limit e arcUte moveme 0ï. the .crier 
brg eitheoi the ol spndle :; I I int/lign- 
mentth he wok4Piee 14. 
4o A lever 3 .is.Pivtally..mund, by a piot rod 
37 on a rearardty, and urdly èxtçn'dg,porc 
tion 38 o the bedplate ' :. bgcket:$9 rigid!y 
mounted on. the rar_ end oï: the tvol spioEe 
the said bracket _beg pï-ovided ,iç  a 
45 adapted to-prvjtïnt_gnd slide: a:]oïiudihl 
slot 41 in_ a :rëarardly extenoEn t!on 
the carrier   whereby he spindle .[ 
_agast rvtagon .the carrie  1. ArooE 
pring tWo par thead#dly, c:onnfCted .for d 
5o jusbility  l#nglL .$s dipodbete#nhe 
upper end 4 «of the lev# 3Ç nd: 
ball ends oï..the ro d 43 çepçing. acput- 
ment 5 on te bracket nd 
ment in said perend .oî he l#v#r, 
.55 ment being sc h that the rod m s a Yersly 
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Jolnted pnsh-rod between the lever and the 
bracket; the rod is retained between the lever and 
the bracket by a tension spring anchored fo the 
lever and to the bracket. The tool spindle 
is simflarly associated with a lever 47, also piv- 
otally mounted on the rod 37, by means of a 
bracket 48, ball-ended adustable push-rod 48, 
cup abutment 50 on the bracket, a cup abutment 
in the end 61 of the lever, and a tension spring 
52, the bracket 48 being provided with a pin 
projected into and sliding in a slot 54 in the car- 
rier extension 42. A camshaft 56 is provided, on 
which two cams 66, 57 are mounted, and each 
camts adapted to co-operate with the lower ends 
of the levers 36, 47, respectively, so that as the 
camshaft and cams are rotated the said levers 
are rocked on their pivot 37 so as fo cause the 
respective tool spindles 16, 17 to be pushed for- 
wardly in the carrier head 16, and tension springs 
58, 68 anchored at one end to the bedplate ex- 2O 
tension 38 and at their other ends fo the tool 
spindles 17, 16, respectively, operate to retract the 
tool spindles in the carrier head. 
.The camshaft 66 and the camshaft 26 are 
interconnected by bevel gearing 60, 61, so that 
all of the cams 25, 56 and 57 are rotated simul- 
taneously, the rotational ratio being one to one. 
. The relative timing of the cures 26, 56 and 57 is 
so adjusted that the sequence of operations is 
as follows: Assuming the tool spindle 16 to be 30 
in alignment with and advanced up to the work- 
piece 14, on completion of the working opera- 
tion the cam 57 releases the lever 47 whereby to 
allow the spindle 16 to be retracted from the 
work-piece and simultaneonsly the cure 26 op- 35 
erates the lever 16 so as to more the carrier II 
about its pivot 12 to bring the tool spindle 
into alignment with the work-piece; thereafter 
the cam 56 actuates the lever 36 to advance the 
tool spindle 17 up to the work as the carrier takes 4O 
up its new position. On completion of this work- 
ing operation the cam 66 releases the lever 
to allow the spindle 17 tobe retracted from the 
work-piece; simultaneonsly, the cam 25 releases 
the lever 18, the spring 27 returns the carrier I I 45 
to the position with the tool spindle 16 in align- 
ment with the work-piece, and the cam 
tuates the lever 36 fo advance the tool spindle 
up.to the work as the carrier takes up its new 
position. The retraction of one tool spindle may 
oerlap the advancement of the other tool spin- 
dle, provided that the tools are clear of the work- 
piece during the arcuate movement of the carrier. 
The provision of universal joints between the 
push rods 43, 48 and the levers 36, 47 and brackets 
38, 48 enables the arcuate movement of the car- 
rier and tool spindles to be effected without 
mo/ement of the levers, 36, 47 other than such 
movement as is effected by the cams 56, 57. 
Adjustable Stops 62 on the bedplate extension 
38 are adapted to limit rearward movement of 
the upper ends of the levers 36 and 47. 
In the modifled form of the invention illus- 
trated in Figs. 5 and 6, wherein the tool spindle 
17 is rotatable and the spindle 16 is non-rotatable, 65 
the spindle 17 is splined at 80, and a correspond- 
ingly splined toothed gear wheel 61 is mounted 
thereon so that the spindle 17 and gear wheel 
may rotate together but may slide relatively to 
each other. The gear wheel 81 is in mesh with 70 
another toothed gear wheel 82 freely rotatably 
mounted on the spindle 12 and provided with a 
belt pulley 83 whereby it may be driven by a belt 
54 from the main drive of the machine. A rod 
8.6 is slidably mounted in the carrier head 

4 
parallel fo the spindle 17, and is connected to 
the lever 36 in the manner previously described 
with reference to the spindle 17 and lever 36 in 
Figs. 1 to 4. A forked bracket 86 is rigidly mount- 
ed on the rod 86 and engages an annular groove 
87 on the spindle 17; thereby, the rod 86 is di- 
rectly actuated by the lever 36 and its associated 
springs, and the spindle 17 is withdrawn or ad- 
vanced by the rod 86. The spindle 16 is mounted 
and actuated in similar manner to that described 
with reference to Figs. 1 to 4, except that the pin 
53 projects from one side of the bracket 48, Fig. 5. 
When both tool spindles are adapted to 
rotate, and are rotatably driven by suitable 
means, a rod is slidably disposed in the carrier, 
parallel to the tool spindle, one such rod for each 
spindle, and each of said rods carries a fork 
adapted to embrace a spindle and co-operate 
with a collar on the spindle so that as the said 
rod is reciprocated in the carrier the spindle is 
correæpondingly reciprocated in the carrier head. 
The rod is connected by a universally jointed 
connecting rod to a cam-actuated lever in the 
manner hereinbefore described. 
In some cases one cam-actuated lever and con- 
necting rod may be provided for all of the tool 
spindles, the connecting rod being connected by 
suitable means to all of the spindles. 
There may be three or more tool spindles pro- 
vided in the carrier, with complementary cam- 
actUated levers and connecting rods, the timing 
between the reciprocation of the tool spindles 
and the arcuate movement of the carrier being 
adjusted so as to bring any one of the tools into 
registration with and oçeration on the work in 
a required sequence. 
What I claire and desire to secure by Letters 
Patent is: 
1. A tool-setting device for lathes and other 
machine tools comprising a tool spindle carrier 
mounted for pivotal movement about an axis 
parallel to the work-plece axis of the lathe, at 
 least two tool spindles mounted in the carrier 
and adapted for axial movement in the carrier, 
the direction of such axial movement being 
parallel to the axis of pivotal movement of the 
carrier, separate means continuously operatively 
connected to each said tool spindle for effecting 
iaid axial movement of tool spindles, each said 
means comprising a universal joint, and means 
for effecting pivotal movement of the said carrier, 
the said means for effecting axial movement of 
the tool spindles and for effecting pivotal more- 
ment of the carrier being interconnected so as 
to be actuated simultaneously. 
2. A tool-setting device for lathes and other 
machine tools comprising a tool spindle carrier 
mounted for pivotal movement about an axis 
parallel to the work-piece axis of the lathe, at 
least two tool spindles mounted in the carrier 
and adapted for axial movement in the carrier, 
the direction of such axial movement being paral- 
lel to the axis of pivotal movement of the car- 
rier, separate means for effecting said axial more- 
ment of each said tool spindle, and means for 
effecting pivotal movement of the said carrier, the 
said means for effecting axial movement of the 
tool spindles and for effecting pivotal movement 
of. the carrier being interconnected so as to be 
actuated simultaneously, said means for effecting 
axial movement of each said tool spindle com- 
prising a push rod, a universal joint operatively 
connecting said push rod at one end to said siin- 
dle, a lever, a universal joint operatively con: 
necting said lever to the other end. of said push 
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r0d, a cam engaging sald lever, means for rotat- 
ing said cams, and a retracting spring opera- 
tively connected fo each said tool spindle. 
3. A tool-setting device according to claim 2, 
each said push rod comprising two parts thread- 
edly connected for adjustability in length.  
4. A tool-setting device accoràing to claire 2; 
including means holding one of said tool spindles 
against rotation. 
5. A tool-setting àevice according fo claim 
one of said tool spindles being rotatable, and 
including a roà sliàably mounted in said carrier 
parallel to saià tool. spindlei rotational drive 
means for said spindle, means interconnectng 
said rod and said tool spindle fo allow the spin 
dle to rotate while being axially movable 
chronously with said rod, said rod being con 

nected to oiie of said cam-actuated ievers by 
one of said push rods.  
CHRISTOPHER GUY AREïGO. 
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